The possibility to create high Q cavities by the deposition of a thin film of a low refractive index material on the surface of a photonic crystal (PhC) template [1] has been rarely explored. The few experimental demonstrations to date have involved material-specific e-beam or UV exposure techniques. In this work we use a commercially available inkjet printer with fL droplet delivery to create nanocavities on-demand with structurally tunable resonance on the surface of a PhC template. We show that this fabrication method is particularly suited to the creation of 1 μm-wide strips with sub-100 nm film thicknesses on the PhC surface, resulting in high Q cavity modes with mode volume approaching a cubic wavelength. A new paradigm for a direct-written nanophotonics is thus established, allowing the efficient coupling of any solution-processable material [2] to optical modes by a simple, non-contaminating and local deposition method.
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A GaAs PhC template with a high density of quantum dot (QD) emitters for photoluminescence (PL) mapping is used. A typical device consists of an organic strip printed across a PhC waveguide. Figure 1 (a) shows an AFM image, where the textured PhC surface enhances the printer resolution. The level of control of this fabrication method is shown in figure 1 (b) , where the resonance of the cavity is red-shifted by about 1 nm per overlaid printer pass without degrading the Q. Cavities with Q between 6000 and 10000 are achievable. This is similar to e-beam defined cavities in the same wafer. In addition, single mode cavities of interest for applications in lasing can be obtained by a single or two overlaid passes. The scalability and versatility of this printing approach was assessed by the fabrication of photonic molecules [3] where two strips are printed side by side. The mode splitting is controlled by changing the separation of the strips as shown in figure 1 (c) . Additional cavity designs were explored by printing a single fL droplet and intersecting strips on a blank PhC (without a PhC waveguide) showing promising routes for functionalizing a generic PhC template.
A major attractive feature of inkjet printing is the possibility to locally deposit a wealth of solution-processable organic materials which can incorporate nano-objects as diverse as biomolecules, graphene oxide, carbon nanotubes or quantum dots. Using the fabrication method described here, multiple materials could be coupled to the cavity mode at the PhC surface [4] , opening new roads to explore applications in biosensing and lasing. [1] Tomljenovic-Hanic, S. et al., "High-Q cavities in multilayer photonic crystal slabs," Opt. Express 15, 17248-17253 (2007) .
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